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Abstract: In this experiment, we investigated sex-related heterogeneity in stomatal distribution and gas exchange on leaves 
of male and female trees of Populus cathayana using grids measurement and 2-D contour maps . There were significant dif- 
ferences in stomatal length (SL) , stomatal width (SW) and stomatal ratio (SR) between leaves of female and male and the 
significant variations were P=0.000, P=0.000 and P=0.002, respectively .Compared with leaves of male trees, SL 
and SW in leaves of female trees increased 51.86% and 67.06% , respectively, while SR in which decreased 11.46% . 
Moreover, the patterns for stomatal density (SD) as“ middle zones > apical zones > basal zones” and for SL as“ apical 


zones > middle zones > basal zones” were found in both male and female leaves . The patterns for SW were observed as 


“ middle zones > apical zones > basal zones” in female leaf and“ apical zones > middle zones > basal zones” in male leaf . It 


was also detected that the pattems for SR in female leaf as‘ basal zones > apical zones > middle zones” was opposite to that 
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in male leaf . Significant difference was found in distribution pattern of net photosynthetic rate ( Pn) between female and 


male leaves . Pn of female leaf was lower in base regions (2.00 - 3.00рто! m ` 


2 


-9.00Umol т’ 


2 


s ) while higher in front regions (8.00 


s`'), and increased gradually from basal to apical zones . However, Pn of male leaf didn’ t show certein 


pattem . The transpiration (Tr) and stomatal conductance (Gs) showed significant lower value in basal zones on male leaf 


comparing with famale leaf . Furthermore, CO, concentration (Ci) showed pattern as‘ basal zones > middle zones > apical 


zones”, which was opposite to stomatal limiting value (Ls), were observed on female leaf . Only Ls was found increased 


gradually from apical to basal zones although Ci and Ls varied obviously in each zones . То summarize, our result showed 


that there were significant differences in heterogeneity of stomatal distribution and gas exchange on male and female Populus 


cathayana leaves . 


Key words: Populus cathayana; Dioecy; Stomatal characteristics; Gas exchange; Heterogeneity 
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Fig .1 Sketch map of sampling positions on female 


and male Populus cathayana leaf 
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Fig.2 The distribution of net photosynthetic rate on female and male Populus cathayana leaves 
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Table 1 Stomatal characteristics of male and female Populus cathayana leaves 
0 0 Sex OO Zone SD (mm) SL (um) SW (um) SR 
| 20786 (1292) 18.08 (5.84) 6.26 (2.15) 2.92 (0.06) 
Hogg IV 19176 (2164) 16.79 (6.66) 5.71 (2.30) 2.75 (0.20) 
apical zones Vil 22196 (117) 18.55 (6.63) 6.04 (2.04) 3.07 (0.06) 
П 0 average 20719 17.81 6.00 2.91 
lI 22205 (2633) 17.47 (5.54) 6.36 (2.23) 2.80 (0.11) 
ПППП V 24192 (587) 16.06 (4.81) 6.11 (2.24) 2.72 (0.20) 
ПП middle zones VIII 21205 (2259) 17.60 (5.17) 6.30 (2.20) 2.89 (0.16) 
Femal П 0 average 22534 17.04 6.26 2.80 
lll 17836 (4096) 14.44 (5.23) 4.77 (1.70) 2.50 (0.24) 
Hogg Vl 22577 (3024) 17.67 (5.45) 5.73 (1.44) 3.07 (0.19) 
basal zones IX 21691 (787) 18.06 (5.63) 5.63 (1.69) 3.23 (0.07) 
П 0 average 20701 16.72 5.38 2.93 
П O O seaeral average 21318 17.19 5.88 2.88 
| 19084 ( 1703 ) 11.78 (0.12) 3.84 (0.28) 3.09 (0.20) 
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ПП middle zones VIII 22665 (2466) 11.39 (0.11) 3.52 (0.09) 3.29 (0.08) 
Male П 0 average 22313 11.39 3:99 3.26 
lll 20904 (1409 ) 11.49 (0.50) 3.45 (0.31) 3.39 (0.46) 
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П O O seaeral average 20938 (599) 11.32 (0.19) 3.52 (0.08) 3.21 (0.07) 
P> Fs 0.68 Ins 0.000 “° 0.000 `” 0.002 "° 
00: 0000000 (000) 00, *, Р<0.01; ™, P<0.001; n, 00000 


Note: Each value is the mean with standard error in brackets . `°, 


P< 0.01; `, 


P <0.001; ns, not significant . 
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Fg.3 Regional variation in gas-exchange on male and female Populus cathayana leaf 


az: apical zones; mz: middle zones; bz: basal zones 
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